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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S277improving muscle strength. However, this approach has yielded only
moderate improvements in pain and function. Muscle power, the
product of force and velocity, is an important aspect of muscle perfor-
mance that is critical for the performance of functional tasks. However
the relationships among strength, power, and function in people with
knee OA is unknown. Therefore, the purpose of this study is to quantify
the relationship between physical function and lower extremity muscle
1) strength and 2) power, as well as the components of power (force and
velocity).
Methods: Thirteen individuals (12F, 1M; 59.08+11.26yrs; 1.66+0.061m;
89.04+14.28kg) with physician-diagnosed knee OA participated. Phys-
ical function was assessed by the function subscore of the Western
Ontario McMaster Osteoarthritis Index (WOMACf), along with the Get
Up and Go (GUG), ascent and descent of 8 stairs (STAIR), and timed chair
rise x 5 (CHAIR). Functional tasks were timed and recorded in seconds.
Strength was determined as the one repetition maximum (1RM) during
the leg press exercise. Power and its components (force and velocity)
were determined at 40, 50, 60, 70, 80, and 90% of 1RM. During power
testing, individuals were asked to perform the leg press as fast as
possible during 3 individual repetitions at each load. Maximum values
for force, velocity, and power were found during each trial, with the
maximum values across all loads being used for analysis. Pearson
Product Moment Correlations were used to assess relationships among
1RM, power, force, and velocity, and functional outcomes. Partial
correlations were then used to assess the relationships while control-
ling for the inﬂuence of strength.
Results: Mean and range values were computed for physical function
assessments (WOMACf mean ¼ 30.54, range ¼ 15-46; GUG mean ¼
11.43, range ¼ 7.14-19.54; STAIR mean ¼ 17.46, range ¼ 8.5-45.71;
CHAIR mean ¼ 14.62, range ¼ 7.03-23.66). 1RM was not signiﬁcantly
correlated with WOMACf, GUG, STAIR, or CHAIR. Maximum power was
associated with the time needed to complete the GUG(r¼-.636, P¼.019),
such that higher power was associated with faster performance.
Maximum velocity was associated with the time to complete the GUG
(r¼-.601, P¼.030) and CHAIR (r¼-.600, P¼.030). Maximum force during
the power tests did not signiﬁcantly correlate with any measure of
physical function. After controlling for strength, the association
between maximum power and the time to complete the GUG remained
(r¼-.627, P¼.029), as did the association between maximum velocity
and CHAIR (r¼-.607, P¼.036). No other partial correlations were
signiﬁcant.
Conclusions: In this small sample, strength andmaximum force did not
correlate with anymeasures of physical function. However, the negative
correlations between maximum power and GUG, and between
maximum velocity and STS, indicate that as power and velocity
increase, the time needed to complete the functional tasks decreased.
These associations remained strong even after accounting for strength.
These results suggest that lower extremity muscle power is more
closely related to function than is muscle strength. Furthermore, they
suggest that improving strength alone may not be most beneﬁcial at
improving physical function in patients with knee OA. Interventions
speciﬁcally designed to improve lower extremity muscle speed and
power, rather than strength, may be more advantageous in improving
overall physical function.
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RELATIONSHIP BETWEEN KNEE CONFIDENCE AND PHYSICAL
FUNCTION IN PEOPLE WITH KNEE OSTEOARTHRITIS AFTER
ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION
H. Hart y, N.J. Collins y, D.C. Ackland y, K.M. Crossley z. yUniv. of
Melbourne, Parkville, Australia; zUniv. of Queensland, St Lucia, Australia
Purpose: Post-traumatic knee osteoarthritis (OA) is common after
anterior cruciate ligament reconstruction. For individuals with OA after
anterior cruciate ligament reconstruction, low knee conﬁdence may be
related to physical function. Knee conﬁdence can be assessed with the
Knee Injury and Osteoarthritis Outcome Score (KOOS) using a question
concerning howmuch the individual is troubled by lack of conﬁdence in
their knee. Kinesiophobia, or fear of re-injury due to movement, has
been reported to be lower after anterior cruciate ligament reconstruc-
tion, but no studies have evaluated this in those with post-traumatic
knee OA.
AIMS: This study aimed to: (i) evaluate knee conﬁdence and kinesi-
ophobia in people with and without OA after anterior cruciate ligament
reconstruction; and (ii) investigate the relationship between kneeconﬁdence and physical function in those with OA after anterior
cruciate ligament reconstruction.
Methods: 50 participants, 5 - 12 years post anterior cruciate liga-
ment reconstruction: 30 participants (14 male, 16 female, age 45 
11yrs, height 172  8cm, and body weight 78  14kg) with radio-
graphic OA; and 20 people without OA (14 male, 6 female, age 40 
8yrs, height 171  8cm, and body weight 79  15kg). All participants
completed the knee conﬁdence question from the KOOS. All partic-
ipants with OA also completed the KOOS-ADL to evaluate patient
-reported function, the Tampa kinesiophobia scale, and physcial
performance on three functional tasks (hop for distance, one leg rise,
side to side hop test).
Results: People with knee OA after anterior cruciate ligament recon-
struction had signiﬁcantly worse knee conﬁdence (p¼0.014) and
kinesiophobia (p¼0.006) than those without OA. Lower knee conﬁ-
dence was associated with lower score on the KOOS-ADL and Tampa
kinesiophobia scale, and reduced performance on the hop for distance
(p¼0.007), one leg rise (p¼0.002) and the side to side hop (p¼0.002)
tests
Conclusions: Individuals with knee OA following anterior cruciate
ligament reconstruction reported lower knee conﬁdence than those
without and lower knee conﬁdence was associated with poorer self-
reported and performance-based function. While the temporal rela-
tionship between knee conﬁdence and function needs to be conﬁrmed
in future studies, it appears that addressing deﬁcits in perceived
conﬁdence may aid in increasing functional performance.
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PATIENT-REPORTED OUTCOME SCORES FOR HIP ARTHROSCOPY
DEMONSTRATE ADEQUATE PSYCHOMETRIC PROPERTIES
J.L. Kemp y, N.J. Collins z, E.M. Roos x, K.M. Crossley y. yUniv. of
Queensland, Brisbane, Australia; zUniv. of Melbourne, Melbourne,
Australia; xUniv. of Southern Denmark, Odense, Denmark
Purpose: Hip arthroscopy is a relatively new procedure, commonly
used to treat intra-articular hip pathology including early hip osteoar-
thritis. Patient reported outcomes (PROs) are considered to be the gold
standard when evaluating outcomes in such surgical populations, yet
the psychometric properties of commonly used PROs in people under-
going hip arthroscopy have not been established. Therefore the aim of
this study was to evaluate the reliability, validity, acceptability and
responsiveness, and determine the minimal clinically important change
(MCIC) of ﬁve PROs which are commonly used for hip arthroscopy. PROs
evaluated included the Copenhagen Hip and Groin Outcome Score
(HAGOS), Hip Osteoarthritis Outcome Score (HOOS), Hip Outcome Score
(HOS), International Hip Outcome Tool (iHOT-33) and Modiﬁed Harris
Hip score (MHHS), in a hip arthroscopy population 12-24 months post
arthroscopy.
Methods: Adults aged 18-60 years who had undergone hip arthros-
copy 12-24 months previously (age 3711 years; height 1.740.10
metres (m); weight 7612 kilograms (kg); body mass index (BMI)
26.57.9 kg/m2); and age-matched controls (age 3511 years; height
1.7110 m; weight 6813 kg; BMI 23.23.6 kg/m2) participated in
this study. Questionnaires were completed on one occasion by both
groups; on a second occasion by the hip arthroscopy group 3 to 10
days later to determine test-re-test reliability; and on a third occasion
by the hip arthroscopy group 9 to 12 months later to determine
responsiveness and calculate the MCIC. Those in the reliability and
responsiveness arms were blinded to the results of the original
questionnaires. Test-retest reliability (ICC) and standard error of
measurement (SEM) of each PRO was evaluated, as well as content
and construct validity of each PRO. The minimal detectable change
(MDC), ability to detect a difference between groups, and acceptability
(ﬂoor and ceiling effects) of each measure was calculated. Further-
more, the responsiveness of each measure was calculated and the
MCIC determined.
Results: The test-retest reliability of all PROs was excellent (ICC 0.91 to
0.97), with the SEM less than 7% (range ¼ 3.0-6.9%) and the MDC less
than 20% (range ¼ 8.3 - 19.1%). The construct validity of all PROs was
acceptable. The content validity of the PROs was varied, with only the
HOOS, HAGOS and iHOT-33 having known acceptable content validity.
All PROs demonstrated a high ability to detect a difference between the
hip arthroscopy and control groups. No measures demonstrated a ﬂoor
effect; however the MHHS, as well as subscales relating to ADL of the
HOOS, HOS and HAGOS, demonstrated ceiling effects. The HOOS, iHOT-
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all measures was less than 11 points out of 100.
Conclusions: The HOOS and IHOT-33 PROs demonstrate psycho-
metric properties that may enable researchers and clinicians to use
them with conﬁdence in those who have undergone hip arthroscopy
12-24 months previously. Further research is required to determine
if the psychometric properties of the investigated PROs are consis-
tent in patients who are in the acute post-operative phase of hip
arthroscopy.
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A PROGRAM WITH A PREDOMINANCE OF SENSORY-MOTOR
TRAINING POSITIVELY INFLUENCES THE DOMAINS OF THE WOMAC
IN PATIENTS WITH OSTEOARTHRITIS OF THE KNEE IN THE EARLY
STAGES?
S.M. Mattiello y, A. Silva y, R.P. Luz y, P.R. Serrão y, F.A. Vasilceac y,
S.J. Gávea z, L.R. Bittencourt z, F. Ruiz z, S. Tuﬁk z, M. Mello z. yUFSCar,
São Carlos - SP, Brazil; zUnifesp, São Paulo, Brazil
Purpose: This study aimed to verify whether a program predominantly
sensory-motor training positively inﬂuences the domains of the
WOMAC (pain, stiffness and function) of patients with osteoarthritis
(OA) of the knee in the early stages.
Methods: The study included 5 men with knee osteoarthritis grade II
(64.8  4.6 years). All patients underwent radiographic examination
and answered the questionnaire Western Ontario McMaster Univer-
sities Osteoarthritis Index (WOMAC) before and after the training
program. The symptoms of pain, stiffness and function were assessed
using the WOMAC questionnaire. The training program was conducted
for 3 months, with 2 training sessions per week, consisting of exer-
cises predominantly sensory-motor control and strengthening exer-
cises complemented by low intensity of the lower limbs. For
strengthening exercises was used 40% of 1RM, and performed the
evolution of the load at the end of the 4th and 9th week. The sensory-
motor training was conducted focusing on exercises in static and
dynamic positions using the trampoline and dyna-disc, with the
evolution of bipedal support held for one-leg support and eyes open
to eyes closed, and the evolution was of low to high complexity. For
comparisons of means was used the Wilcoxon test was considered
signiﬁcant p <0.05.
Results: Analysis of data can observe a positive inﬂuence in terms of
pain (p¼0.05), stiffness (p¼0.04) and function (p¼0.05) evaluation after
the proposed training compared with pre training.
Conclusion: We conclude that the training program with a predom-
inance of sensory-motor positively inﬂuenced in terms of pain,
stiffness and function in patients with OA of the knee in the early
stages.
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IMPACT OF STRENGTH TRAINING AND SENSORY MOTOR ABOUT THE
SLEEP PATTERNS IN PATIENTS WITH OSTEOARTHRITIS OF THE KNEE
IN EARLY STAGES
A. Silva y, R.P. Luz y, S.J. Gávea z, P.R. Serrão y, F.A. Vasilceac y, L.R.
Bittencourt z, F. Ruiz z, S. Tuﬁk z, M.T. De Mello z, S.M.
Mattiello y. yUFSCAR, São Carlos, Brazil; zUNIFESP, São Paulo, Brazil
Purpose: This study aimed to evaluate the sleep patterns before and
after a program of strength training and sensory motor in patients with
osteoarthritis (OA) of the knee.
Methods: The study included 5 men with OA of the knee grade II (64.8
 4.6 years) who had poor sleep quality questionnaire in Pittsburgh. All
patients underwent radiographic examination, responded to the Pitts-
burgh questionnaire and underwent polysomnography before and after
training. Patients underwent 3 polysomnography, being an adaptation
night, the night before the beginning of training and at the end of the
workout. The training program was conducted for 3 months, with 2
training sessions per week, consisting of exercises predominantly
sensory-motor control and strengthening exercises complemented by
low intensity of the lower limbs. For strengthening exercises was used
40% of 1RM, and performed the evolution of the load at the end of the
4th and 9th week. The sensory-motor training was conducted focusingon exercises in static and dynamic positions using the trampoline and
dyna-disc, with the evolution of bipedal support held for one-leg
support and eyes open to eyes closed, and the evolution was of low to
high complexity. For comparisons of means was used the Wilcoxon test
was considered signiﬁcant and p <0.05.
Results: You can see through the Pittsburgh questionnaire, the volun-
teers were classiﬁed as good quality sleep after training. Regarding the
sleep pattern, assessed by polysomnography, volunteers showed
a signiﬁcant reduction in sleep latency after training (11.7  8.8
minutes) compared with baseline (20.1  15.1 minutes) (p¼0.04) and
a signiﬁcant increase in stage 1 NREM sleep is that the initial assess-
ment was 11.7% and 16.6% of ﬁnal assessment (p¼0.04). There were no
statistical differences in the total sleep time, sleep efﬁciency, sleep
stages 2 and 3 and REM sleep.
Conclusion: We conclude that the training was able to positively
inﬂuence the quality and sleep patterns of patients with OA of the knee
in the early stages.545
INJECTABLE LAMININ-FUNCTIONALIZED HYDROGEL FOR CELL
DELIVERY TO THE INTERVERTEBRAL DISC
A.T. Francisco, R.J. Mancino, J.M. Brunger, R.D. Bowles, F. Guilak,
L.A. Setton. Duke Univ., Durham, NC, USA
Purpose: Cell delivery to the pathological intervertebral disc (IVD) has
signiﬁcant therapeutic potential for enhancing IVD regeneration. The
importance of a biomaterial carrier for maintaining cell localization and
promoting cell survival in the IVD has been demonstrated using
collagen and other carriers. Our work has shown that speciﬁc laminin
isoforms and receptors may be important in regulating cell-laminin
interactions in the nucleus pulposus (NP) regions of the IVD, such that
incorporating these ligands into carriers for cell delivery may be
desirable for promoting NP cell survival and phenotype. Here we
describe our work with synthesis of an injectable PEGylated laminin-
111 (PEG-LM111) hydrogel that can be engineered to mechanical
speciﬁcations, and describe use of the hydrogel for an ability to retain
NP cells in the IVD space.
Methods: Hydrogel synthesis: Conjugates of LM111 and PEG (PEG-
LM111) were synthesized with reactive NHS groups as described
previously (25:1 molar ratio of acrylate-PEG-NHS to LM111) Eight-arm
PEG-acrylate (20kDa, Creative PEGworks) and PEG-dithiol (3.4 kDa,
Creative PEGworks) were dissolved separately in PEG-LM111 conjugate
solutions to ﬁnal concentrations of 10% (w/v) PEG and 0, 100 or 500 mg/
ml PEG-LM111 conjugate. Solutions were mixed, and gelation behavior
(jG*j) measured by oscillatory shear testing (u ¼ 0.5Hz, shear strain
¼0.05, 37C).
Cell delivery to IVD motion segments: Primary porcine NP cells were
transduced with a lentivirus encoding ﬁreﬂy luciferase under control of
the constitutive EF1a promoter. PEG-dithiol and PEG-acrylate were
dissolved separately in a PEG-LM111 conjugate solution and mixed to
obtain PEG-LM111 solutions for gelation. NP cells were suspended in
PEG-LM111 solution (10% PEG, 500 mg/ml PEG-LM111 conjugate) or PBS
(106 cells/ml) and 10 ml was delivered to the NP of individual rat caudal
motion segments. Motion segments receiving sham injection and PEG-
LM111 solution only were used as negative controls. All motion
segments were cultured out to 14 days at 37C and 21% O2. Cell retention
was evaluated at multiple time points by imaging luminescence within
motion segments in wells supplemented with 300 mg/ml luciferin (IVIS
Kinetic, Caliper Life Sciences).
Results: PEG-LM111 hydrogels gelled in less than 25 minutes, and gel
stiffness (jG*j) continued to increase over one hour (Figure 1). Hydrogel
stiffness increased with increasing concentration of PEG-LM111
conjugate in precursor solutions. Cell number as measured by total
photons per motion segment was signiﬁcantly higher over 14 days in
culture when cells were delivered within a PEG-LM111 carrier, as
compared to cells alone (Figure 2). For both groups, signal rapidly
decayed over the ﬁrst 24 hours of culture.
Conclusions: An injectable laminin-functionalized biomaterial was
developed for cell delivery to the IVD, and shown to undergo
gelation within minutes under physiological conditions. Luciferase
